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AUTOMATED CONTEXTUAL-BASED SOFTWARE LOCALIZATION

BACKGROUND
(00011  In soms scenarios, software producis {e.g., applications, operating
systems, eic.) may need o be provided in mulliple different human
languages. In some scenarios, a software product may be originaily provided
in a first language {e.g., a source language}, and may need to be converied to
at least one other language (e.g., targel languages). For example, this
conversion may be performed by identifying language-specific elements (e.g.,
displayable siring elements within the user interface} of a software product
and franslating the string elements from the source language to the targst
language. Once all the language-specific elements have been translated the
product may be re-compiled 1o produce a language-specific version of the
sofiware product for the targel language. The process of converting a
software product from one language to another language may be generally
referred o as “localization.” In some scenarios, a software product may be
designed such that it can be adapled to various languages more easily, for
example, by providing placeholders that may later be substituted with
language-specific elements. In this scenario, the process of adapting such a

software product may also be referred (o as “localization.”

Brier DESCRIPTION OF THE DRAWINGS

[0002]  The following detailed description references the drawings, wherein:

[0003]  FIG. 1A depicts block diagrams of stages and flows of information in
an example software development process that utilizes automated contextual-

based sofbware localization;

[0004]  FIHG. 1B depicts block diagrams of stages and flows of information in
an exampie software development process that utilizes automated contextual-

based software localization;

[0005] FIG. 2 is a block diagram of an example translation package creator

rmodule for automated contextual-based software localization;
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[QO06]  FIG. 3A depicts an example screen shot that may be included in an
example franslation package for automated contextual-based softwars
localization;

(00071 FIG. 3B depicts at least part of an example reduced stage 1

properties file that may be included in an example ransiation package for

automated contextual-based software localization;

{0008  FIG. 3C depicts at least part of an example reduced siage 1
properies file that may be Included in an example transiation package for

automaied contextual-based software localization;

0009} FIG., 4A is a flowchart of an example method for automated

contexiual-based software {ocalization;

{0010} FiG. 4B is a flowchart of an example method for aulomated

contextual-based software localization;

0011} FIG., 4C is a flowchart of an example method for aulomated

contexiual-based software localization;

[0012]  FHG. 5 is a biock diagram of an example stage computing device for

automaied contextual-based software localization; and

{00131 FIG. 6 is a flowchart of an example method for autormated contextual-

based soffware localization.

DetalLED DESCRIPTION
[0014]  As described above, the localization process my include converting
a software product from a first language {e.g., a8 source language) o at least
one other language {e.g., target languages), or converiing a software product
designed with placeholders to at least ong language. In some scenarios, the
localization process may be used fo convert a software product fo
accommodate not just different fanguages, but also different regions {e.q.,
slight regional preferences), different markets (e.g., different technical

requirements) or other finer adjustments.
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[0015]  The localization process may be very time consuming and cosliy.
The source code of the software product may need o be prepared, for
example, by identifving and extraciing all language-specific slements {e.g.,
displayable siring elements within the user interface). Code analysis tools
may be used, to some exient, o identily language specific slements, bul
developers are often not aware of these tools or forget about them. Then,
when a list of exiracted language-specific elemenis has been assembled, the
fanguage-specific elements need o be translaled. While some automatic
transiation programs or services may be available, such services, in many
scenarios, are not sophisticated enough to provide a high-quality fransiation.
Typically, the translation of strings is performed by a human translator who is
provided with a file or {able of extracied sirings that require translation. The
human transiator will then translate the sirings and return the transiations to
the developer, who may insert the fransiations info the software product
Before inserling the transiations into the software product, a linguistic reviewer
{e.g., 8 natural speaker of the target language) may review the file or table of
franslated strings. Additional review of the fransiations may be performed
once the translations are inserted and the software product is re-compiled and
run.  Such reviews are labor infensive and can be exiremely expensive.
Additionally, such reviews may take a long time, which may result in a slow

delivery of localized versions of software products.

{00161  Linguistic errors are a major problem for localized software.
Linguistic errors may refer to errors in the fransiation of the software product
thatl are easily detected by native users of the software product., These errors
may reflect poorly on the overall quality of the software product, and may
even cause the software product to malfunction {(e.q., crash). Fixing linguistic
errors, especially at a later stage of the software product developmeni, may
require significant time and money {e.g., for translators and engineers o
design and test fixes}. One major cause of linguistic errors is that the human
transiation, and perhaps at least one round of review, are performed in
isolation, e.g., without the precise context of how the sirings are used in the

software product. For example, in some languages, a correct translation of a
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word or phrase for use on a bution may be different from the correct
transiation for use in a title or in a text box. It may be very difficult if not
impossible for a transiator or reviewer {0 provide accurate translations when
the sirings are lacking context. Even if the translator or reviewer is familiar
with the software product, it may be hard to picture the specific location and

context of a string with the software product user interface.

[Q0171  The present disclosure describes automated contextual-based
software localization. The present disclosure describes providing {e.g., o a
human fransiator} language-specific elemenis that may need {o be localized
along with contextual information {e.g., screen shots) of how the elements are
used in the software product user interface. The present disclosure describes
automatically detecting multiple screen siates in source code related o a
sofiware product, and automatically generating, Tor each of the mulliple
scraen stales, a screen shot and al leasi one reduced properties file that
includes language specific elements displayable in such a screen shot. The
present disclosure describes automatically creating, for each of the multiple
screen states, g translation package that includes the screen shot and at least
one reduced properties file associated with the particular screen staie. The
presemnt disclosure may utilize automatic routines to exiract language-specific
aelements from the source code. it shouid be undersiood that the fechniques
of the present disciosure may be used for source code that has been
programmed for a particular source language and/or source code that has

been programmed with placeholders for language-specific elements,

(00181 The present disclosure may provide benefits over previous
localization routines. For example, human translations may be more accurate
and may take less time because a transialor may be able fo refer to
contextual information during the transiation process. Human iranslators may
need o ask far less or no clarifving questions (e.g., questions regarding
whether a particular transiation is correct} fo an R&D team, which may save
farge amounts of time {g.g9., one week per round of clarifying questions).
Human translators may make far fewer linguistic errors during the transiation

process which may resull in a more polished and more funciionally correct



WO 2014/168626 PCT/US2013/036183

sofiware product.  Additionally, because of the streamlining of human
transiation in the software development process, the software development

process may be much more scalable,

(0019} FIGS. 1A and 1B depict biock diagrams of stages and flows of
information in an example software development process that ulilizes
automated contextual-based software localization. For example, stages 102,
104, 106, 108 and 110 may be included in an example software development
process, according to at ieast one embodiment of the present disclosure.
Such a soffware development process may include more or iess siages than
are shown in FIGS. 1A and 1B. For example, the software development
process may include addilional siages for programming of the sofiware,
compiling the software, releasing the software, functionally tesiing the
sofiware {e.g., for bugs, performance, elc.) and the like. Any of these
additional stages may be inseried between any of the stages depicled in
FIGS. 1A and 1B and any of the stages depicted in FIGS. 1A and 1B may be
inserted between, any stages in an existing software development process.
In this respect, the stages depicted in FIGS. 1A and 1B may be integrated
with any existing sofiware development process (e.g., an Agile devslopment

process).

[Q0207  The term “software deveiopment process” {also referred o as
‘software development lifecycle” or “end-lo-end (E2E) software development”)
as used herein may refer {o any process for developing software that conforms
io a structure, model or standard. Such a standard may define stages and tasks
that may be required {o deveiop, lest and mainiain a software product. Agile is
one sxample standard that defines an llerative development process that relies
on reguiar releases, regular testing and feedback. The ferm “stage” as used
herain may be used fo refer to a part of a software development process, for
example, where at least one mutine may be performed to progress the
development of the software product. A stage may be carried out or executed
on a computing device {e.g., referred 0 g3 a “stage computing device”). A slage
computing device may execule a stage either automatically or with user input.

Throughout this disclosure, it should be understood that the term “stage” may be
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usad in a flexible manner to refer to a stage of a software development process
in the absiract or {0 a stage computing device used fo perform the routines of a
stage.

(00211 Each of stages 102, 104, 106, 108 and 110 may be performed by ai
least one compuling device {e.g., referred to as a stage computing device},
which may be, for example, any computing device capable of communicating
{(e.g., over a network) with at least one other computling device. In soms
embodiments, each stage may be implemented in a different computing device,
In other embodiments, two or more of the stages shown in FIGS. 1A and 18
may be implemented in the same computing device. In other embodiments, at
least one stage may be implemented by more than one computing device. The
term “system” may be used io refer to either a single computing device or
multiple computing devices, for example, where each compuiing device in the
system is in communication with at least ong other of the multiple computing
devices in the system. More details regarding example computing devices
that may be used for at least one of these stages may be described below, for

example, with regard to stage computing device 500 of FIG. 5.

(00227  As a slarting point to discussing stages 102, 104, 106, 108 and 118,
source code for a software product may be available. The source code and
perhaps other files may be used fo build an exscuiable version of the software
product. The term "code base” may be used fo refer to all the human-written
files (e.g., as opposed o toolk-generaled fiies}, including the source code, that
are required io perform such as software build. Files in the code hase gther
than the source code may include configuration files, properties files, resource
files and the like. The source code or code base may be provided by a different
stage {e.g., not shown in FIGS. 1A or 1B) of the software development process

or as input by a user.

[0023] Siage 1 (indicated by reference number 102} may include analyzing
the source code of a software product to identify language-specific elements
and providing updaied source code and al least one properties file. A slage
computing device that implements siage 1 may receive {e.g., from an exiernal

computing device, user input or internal storage) stage § source code 112.
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Stage 0 source code 112 may refer {o the source code as it exisis in whatever
state it was in before stage 1. As one example, stage 0 source code 112 may
have been programmed and funclionslly lested to at least some degree. A
stage 1 computing device may include a properties extractor module 114 that
may analyze stage 0 source code 112 and provide siage 1 source code 116

and a siage 1 properties file 118.

[0024]  Properiies exiractor module 114 may analyze siagse 0 source code
112 to identify language-specific elements. A language-specific element may
refer to any text in the source code that may affect the way (e.g., in a
flanguage or location-speciiic manner) the related software product may
display to a user {e.g., via a user interface}. These langquage-specific
elements may be the items that need {o be “localized” in order to convert the
sofiware product to g different language. For example, strings in the source
code that may be displayed to a user as part of a user interface (e.g., window,
button, menu, toolbar, etc.) may be language specific elements. Other
examples of language-specific elements include hotkeys, coordinale sizes or
any other slemenis that may affect the way the software product is displayed
depending on the target language or region. Properiies extractor module 114
may detect code in the source code that indicates that a text string will be
displayed to a user. Properties exractor module 114 may ignore
programming comments, module names and the like, for example, becauss
the precise text of these elemenis may not be displayed to a user. In some
scenarios, properties exiractor 114 may detect placsholders that were
previously inserted into the source code with the inieniion of later being
substituted with language-specific elements. Properties extracior may ailow a
user {e.g., a member of a software build team)} to search {e.g., at least
partially manually} for language-specific elements or it may perform the

detection automatically.

{00257  Properties exiractor module 114 may replace language-specific
slements or placeholders in the source code with new placeheolders, referred
to herein as “property keys.” A properiy key may be a name or a iext patiern

that is unique to the language-specific element or placeholder that the
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property key replaces. A property key may be similar to a constant used in
programming, where the constant name may be inserted into the code and
may take on particular designated value when the code is compiled.  As
explained below, later on, al least one language-specific value (e.g.,
franslated value) may be associaled with each property key. Properties
extractor module 114 may step through stage 0 source code 112, and each
time 3 language-specific element {g.g., a displayable string or a placeholder)
is detected, properties extracior module 114 may generate a uniqus property
key and replace the language-specific element with the properly key.
Properties extractor module may output siage 1 source code 118, which may
be the same as stage O source code bul with language-specific elements

replaced with property keys.

[00267  Properiies exiractor module 114 may gensrate a properties file, for
example, stage 1 properties file 118, Stage 1 properiies file 118 may includs
a list of all the property kKeys generated by the properties exiractor module 114
while it stepped through stage 0 source code 112, In some embodiments,
properties exiracior module 114 may generate more than one properiies file,
for example, where each properties file includes a subset of all the property
keys generated. In fact, in various embodiments, any one of the properties
files discussed herein may be implemenied as more than one properties file.
However, for simplicity, the present disclosure may refer to various single
properties files. Stage 1 properties file 118 may also include a value for each
property key. The property key values may be used, ialer on, when the
source code is compiled, in which case, the values may replace the property
keys in the source code. For the purposes of stage 1, the property key values
may be initialized with the original values of the language-specific elements.
For example, if a string was replaced with a property key, then the valus
associated with that properly key in the properties file may be the string. As
one specific examples, if an original version of the software product was
provided in English, then stage 1 properties file 118 may include property key
values that are in English. As ancther example, if an original placeholder was

repiaced with a property kay, then the value associated with that property key
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in the properties file may be the original placeholder or the value may be

empty.

(00271 Stage 1 may output stage 1 source code 116 and stage 1 properties
file 118, and at least one later stage of the software development process
may use these. For example, a stage 1 computing device may communicate
stage 1 source code 116 and stage 1 properiies file 118 o 5 stage 2
computing device. In some embodiments, a stage 1 computing device may
automatically communicale stage 1 source code 116 and stage 1 properties
file 118 o a subsequent stage {e.g., stage 2} as soon as the properties
exiractor 114 has generaled the stage 1 source code 116 and/or stage 1
properties file 118, In some scenarios, the stage 1 computing device may
communicate these tems o at least ons other stage, and then the at least
one olher stage may communicate these items fo stage 2. In some
scenarios, the stage 1 computing device may communicate these items fo a
stage that is later in the process than stage 2, for example, stage 3. in this
respect, stage 2 may be skipped or excluded. In some scenarios, the
software development process may include an additional stage (indicated by
reference number 118} where the stage 1 source code 120 may be compiled

based on the stage 2 properties fils{s) 126.

[0028] Stage 2 (indicated by reference number 104) may include analyzing
the stage 1 properiies file, providing initial translations for at least one farget
fanguage and generating at least one farget language properties fiie. A siage
computing device thal implements stage 2 may receive {e.g., from a stage 1
computing device or from internal storage) stage 1 source code 120 and
stage 1 properties file 122, Stage 1 source code 120 may be the same as or
a copy of stage 1 source code 1186, and stage 1 properties file 122 may be the
same as or a copy of stage 1 properties file 118. Slage 2 may pass siage 1
source code 120 on to later stages, for example, without modification. A
stage 2 computing device may include a transiation service module 124 that
may analyze stage 1 properties file 122 and provide at least one stage 2

properties file 126.
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[Q0291  Translation service module 124 may analyze stage 1 properiies file
122, Transiation service module 124 may step through properties file 122,
and for each property key, franslation service module 124 may translale the
associated property key value from the source language o at least one target
language. Transiation service module 124 may include or access a service
that is capable of performing aulomatic translation of words and/or phrases.
For example, translation service module 124 may includs or have access to a
transiation repository.  Additionally, transiation service module 124 may
include or have access {o a translation provider {e.g., an online transiation
provider accessible via an AP}, As described above, while some automatic
iransiation programs or services may be available, such services, in many
scenarios, are not sophisticated enough to provide a high-gualily transiation.
Therefore, stage 2 may be thought of as providing a "first draft” of fransiations
for the stage 1 properties file. As indicaled above, in some embodiments or
scenarios, stage 2 may be skipped or excluded. In these situations, a first
draft transiation may not be provided for the properties file {s.g., stage 1
properties file 118} before stage 3. In these situalions, a localized version of

ithe sofiware may not be available unitil later stages {e.g., stage 5).

(00301  Translation service module 124 may generale one stage 2
properties file 126 for each targel language {e.g., for each language for which
the original software product will be provided andfor supported). In this
respect, the present disclosure may support localization o mulliple target
fanguages {i.e., "supported languages”} simultaneously. Each stage 2
properties file 126 may include a list of all the property Keys generated by the
properties extracior module 114, Each stage 2 properties file 1286 may also
include a value for each property key. For the purposes of siage 2, the
property kKey values may differ between the sltage 2 properties files,
depending on the target language. For example, if an original version of the
sofiware product was provided in English, then stage 1 properties file 122
may include property key values that are in English. Then, a first siage 2

properties file 126 may include property key values that are in French, and a
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second stage 2 properties file 126 may include property key values that are in

German, and so on.

[0031]  Stage 2 may output stage 1 source code 120 (e.g., passed o FIG.
1B via circle "A”), stage 2 properties file{s) 126 (e.g., passed o FiG. 1B via
circle “B”) and stage 1 properties file 122 (e.g., passed io FIG. 1B via circle
“‘C"), and a later stage may use these. For exampie, a stage 2 compuling
device may communicate these items o a stage 3 computing devics., In
some scenarios, the stage 2 computing device may communicate these items
to at least one other stage, and then the at least one other stage may
communicate these ftems to stage 3. In some scenarios, the slage 2
computing device may communicate these ilems o a stage that is laler in the
process than stage 3. In some scenarios, the software development process
may include an additional stage (indicated by reference number 127} where
the stage 1 source code 120 may be compiled based on the stage 2

properties file(s) 126.

[0032] Stage 3 (indicaled by reference number 106} may include analyzing
the source code and properties files o generale a transiation package (TP) for
each screen siate {and perhaps up o one per language) of the sofiware
product. The term “screen stale” may refer to a discrete part of a user interface
(U1} of a software product that may be displaved 1o a user. A screen state may
refer to the windows or layers that are displayed to a user, as opposed to the
entirety of the screen thal is presented o a user at any particular time. For
example, if a main window were presented 1o a user, this may be a first screen
state. Then, if a user clicked on a button and a smaller dialogue window popped
up inside the main window, the smaller dialogue window may itself be a second
screen state. In some embodiments, the Ul information of a software product
may be divided into screen states in a way such that no instances of language-
based elements are duplicated between screen siates. Thus, in the example
fromn above, even while the smalier dialogue window is displaving, the first
soreen state would not include the same instances of language-based elements
as the smaller diaiogue window, and the second screen state would not include

the same instances of language-based elements as the larger main window
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behind the dialogue window. In this respect, each instance of a language-based
element that is presented fo a user throughout the usage of a sofiware product

may be uniguely associated with a particuiar screen state.

[0033] A stage computing device that implemenis stage 3 may receive
{e.g., from a3 stage 2 compuling device or from internal siorage) stage 1
source code 128 (2.g., passed from FIG. 1A via circle “A”), stage 2 properties
file(s) 130 {e.g., passed from FIG. 1A via circle "B”) and stage 1 properties file
132 {e.g., passed from FI. 1A via circle "C"). Stage 1 source code 128 may
be the same as or a copy of stage 1 source code 120. Stage 2 properties
file{s} 130 may be the same as or a copy of stage 2 properties file(s} 126, and
stage 1 properties file 132 may be the same as or a copy of stage 1 properties
file 122. A stage 3 computing device may include a Ul tester module 134 and
a translation package creator module 136. Each of these modules may include
a series of instructions encoded on a machine-readable storage medium and
execuiable by a processor of a stage computing device. In addition or as an
alternative, each module may include one or more hardware devices including
sleclronic circuitry for implementing the functionalily described below.,  With
respect o the modules described and shown herein, it should be undersiood
that part or all of the executable instructions and/or electronic circuitry included
within one module may, in allemale embodiments, be included in a different

module shown in the figures or in a different module not shown,

[0034] Ul tester module 134 may analyze and/or test the user interface
{also referred to as the “graphical user interface” or GUI components of stage
1 source code 128, for example, to test whether these components appsar to
function correctly with other parts of stage 1 source code 128, Ul tesfer
module 124 may scan or walk through the source code and identify code that
may cause a Ul component (e.g., a window, menu, etc.) to display to a user.
An individual Ul component may be considered a screen state. Ul fester
module 124 may simulale user interaction with the Ul. For exampie, Ul tester
module 124 may simulate a user navigating through the graphical features of
an application {(e.g., clicking butfons, etc.). Ul tester module 124 may ensure

that every Ul component {(e.q., titles, navigation bars, butions, eic.} that may
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display to a user is analyzed. Ul tester 124 may analyze and/or test the Ul
componenis of both device-based software products and web-based
applications. Ul tester module 124 may adapt o various code organization
paradigms, for example, ADOP (aspect oriented programming). In this respect,
because transiation package creator module 136 may interface with Ul tesier
module 134, the localization lechniques described herein may be used with

any code organization paradigm.

{00351  Translation package creator module 136 may interface with Ul
tester module 134, in slternate embodiments, translation package creator
module 136 may be integrated with Ul tester module 134, Translation
package creator 136 may use information from Ul tester module 134 and
stage 2 properties file{s) 130 fo generale reduced properties files for each
language and for each screen state {e.g., oneg for a main window, one for a
smaller dialogue window, eic.). Each reduced properties file, for a particular
tanguage, may include only the language-specific elements (e.q., strings) that
are presentied o the user by the parlicular screen siate.  Thus, transiation
package creator 136 may use information from Ul tester module 134 to
determineg which portions {(e.g., property keys and values) of a siage 2
properties files 130 and/or stage 1 properiies file are associated with each
screen state. Translation package creator may also use information from Ul
tester module 134 to caplure, receive and/or creale a screen shot for each

screen siate.

[0038] FIG. 2 is a block diagram of an example franslation package creator
module 200, which may be similar {o transiation package creator module 136
of FIG. 1B, for example. Transiation package creator module 200 may
cooperate with a Ul tester module {e.g., module 134} fo automatically step
through all the U components of the source code o generate reduced
properties files and a screen shot {e.g., used for software product context), for
each screen state. Translation package creator moduie 200 may include a
nurber of modules 202, 204, 206, 208. Each of these modules may include a
series of instructions encoded on a machine-readable storage medium and

executable by a processor of a stage computing device. In addition or as an
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alternative, each module may include one or more hardware devices including
electronic circuilry for implementing the funclionality described below. With
respect to the modules described and shown herein, it should be undersiood
that part or all of the executable instructions and/or electronic circuitry included
within one module may, in altemate embodiments, be included in a diffsrent

module shown in the figures or in a different module not shown.

[0037]  Screen stage dstector module 202 may delect screen staies in the
source code {e.g., stage 1 source code 128). Screen stage detecior medule
202 may inferface with a Ul tester module (e.g., Ul tester module 134} to detect
screen staies in the source code. Once a screen siale is detecied, transiation
package creator module 200 may {e.q., via module 202 and/or module 204)
determine which portions of at least one propertiss file are associated with the
screen state. For example, screen stale delector module 202 may analyze the
code associated with a pariicular screen stale to detarmine which property keys

are included in such code.

[00387  Properiies file reducer module 204 may generate at least one reduced
properiies file based on at least one properties file and information about the
screen state(s). For example, when the screen state delector module detecis a
screen state and the property keys associated with the screen siate, properties
file reducer module 204 may analyze each stage 2 properties file {e.g., one per
tanguage) to identify the same property keys (associated with the screen staie)}.
The portions of these properties files that are associated with the screen siale
may then be exiracted and used o generate new properties files. The process
may then be repeated for other screen states. The result may be, for each
language-spedific stage 2 properties file, one reduced properties file per screen
state, where each reduced properties file includes property keys and values
associated with the particuiar screen state. Properiies file reducer module 204
may alse generate a reduced properties file for the stage 1 properties file, in a

simitiar manner.

[0039]  Screen shot capiure module 206 may capture, receive, generale
andfor create at least one screen shot based on information about the screen

state. For example, when the screen siate deteclor module detects a screen
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state, screen shot caplure module 208 may caplure, receive, generate and/or
create an image (e.g., a GIF, JPG, PNG or the like) that is identical or similar to
ithe image that a user sees when encountering the screen state while using the

software product.

(00401 Packager module 208 may package, for each screen siate, and
perhaps up 10 one per language, the associated screen shot and at least one
associated reduced properties file. Packager module 208 may receive {a.g.,
from module 206} a screen shot for each screen state. Packager module 208
may receive {e.g., from module 204) at least one reduced stage 2 properties file
for each screen state. Packager module 208 may receive {8.g., from module
204} a reduced stage 1 properties file for each screen state. Packager module
208 may create a translation package (TP} for each screen stale, and perhaps

up o one language, as explained in more delail below.

{0041}  Referring again to FiG. 1B, translation package creator module 136
may creale at least one translation package (TP} 138, for example, one
iranslation package per scresn state, and perhaps, up 1o ohe per language. In
various scenarios, translation packages may be constructed in various ways. in
the specific embodiment of FIG. 1B, tanslation packages 138 may be
constructed oneg per screen slate, where each translation package 138 includes
a screen shot 140, one reduced stage 2 properties file 142 for each supported
lanquage, and perhaps a reduced stage 1 properties file 144, In other
scenarios, translation packages 138 may be consiructed one per screen slate,
and then for each screen stale, up o one iranslation package per supporied
language. In other words, in the scenario with ong TP per supported languags,
the total number of translation packages may be [the number of screen states]
times [the number of supported languages). In this scenaric, each fransiation
package 138 (for a particular screen state and supported language) includes a
screen shot 140, one reduced stage 2 properties fils 142 for the particular
supporied language, and perhaps a reduced stage 1 properties file 144, in this
scenario, for a particular screen shot, the ftranslation packages (one per
supported language) may include duplicate information.  For example, each

tfranslation package (for a screen state) may include a copy of the associated
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screan shot and, perhaps, a copy of the associated reduced stage 1 properties
fite. Just to be clear, in this scenario, translation packages 138 of FIG. 1B may
appear with one screen shot, one reduced stage 1 properties file and one
reduced stage 2 properties file, and then, the translation packages may be one
per screen state and one per supported language. In other scenaros, some
transiation packages {(per screen state} may include more or less reduced stage
2 properiies files than other TPs. For example, one TP may support 3

fanguagss and another TP may support 1 language.

[0042]  Screen shot 140 may be an image (e.g., a GIF, JPG, PNG or the like)
that shows a part of the Ul that is displayed to the user in conjunction with the
related screen state. Each reduced stage 2 properties file 142 may be a subsest
of the stage 2 properties file 130 for the corresponding language. Each reduced
stage 2 properties file 142 may include only the portions of the slate 2 properties
fite that are associated with the related screen stale. For example, a siage 2
properties file may include only property keys and values that are associated
with language-specific elements that may display as a resull of the related
soreen state. Likewise, reduced siage 1 properties file 144 may be a subset of
the stage 1 properties file 132 and may include only property Keys and values
from the stage 1 properties file 132 that are associated with language-specific

elements that may display as a result of the related screen state.

[0043]  Translation package crealor module 136 may then package together
screen shot 140, the at least one reduced stage 2 properties file 142 (e.g., one
for each supported language), and perhaps a reduced stage 1 properties file
144, As explained above, in alternate embodimenis, translation package
creator module 136 may package one TP per screen stale or one TP per screen
state and up o one per supported language. Translalion package 138 may take
the form of any file or folder that may contain muitiple files {e.g., a Zip file, a rar
Hle, a digital folder or the like). At this point, each TP may provide various
elements that need to be localized (e.g., the property keys and values from the
reduced stage 1 properties file 144), g first draft of translations for the elements
{e.g., the values in the reduced stage 2 properties file(s), as well as application-

specific contextual information for each element {the screen shot).
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{00441  FIGE. 3A o 3C depict example contents of an example transiation
package. FIG. 3A depicts an example screen shot 300 that may be included in
an example translation package. FiG. 3B depicts at least part of an example
reduced stage 1 properties file 330 (e.g., in English) that may be included in an
example franslation package. FHG. 3C depicts at least part of an example
reduced stage 2 properiies file 360 {e.g., in French} that may be included in an
example transiation package. As can be seen by comparing FIGS. 3A, 3B and
3C, various language-specific elements of the Ul {i.e., screen shot 300} have
property key (and value) counterparts in the properfies files. For example,
language-specific elements {e.qg., displayable sirings) 302, 304, 306 and 308 in
FIG. 3A have counterpart property keys/values 332, 334, 336 and 338 in FIG.
3B. Likewise, for example, language-specific elements (e.g., displayable
strings) 302, 304, 306 and 308 in FIG. 3A have counterpart properiy keys/values
362, 364, 366 and 368 in FIG. 3C. As can be seen by comparing FIG. 3B and
3C, the properly kKeys {e.g., "AddintegrationDialogCancelBution™) are the same
in sach properties fils, but the property key values are different depending on

the language {e.qg., "Cancel” for English and "Annuier” for French).

(00457  FIGS. 3A o 3C show an example of how a translation package may
provide context for various language-specific elements thal need fo be
translated or localized. A transialion package ray provide g direct link belween
screens that are displayable in a software product and related language-
specific elements displayed in such screens. A human translator, for example,
may view the English properiies file {e.g., FIG. 3B) io defermine the values that
need o be fransiated. The human translator may then view the "first draft’
properiies file for a particular language (e.g., French in FIG. 3C) fo see a
potentially correct translation for the values. The human fransiator may then
view the screen shot {e.q., FIG. 3A} to gain context for how the values are used
in the software product when displayed to a user. The human transiaior may
then confirm that the first draft translation is correct, or may modily the

franslation to betler fit the context.

[0046] Referring again to FIG. 1B, Stage 3 may ouiput one transiation

package {TP) per screen state, and perhaps up to one per languags, and a
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fater stage may use these. For example, a stage 3 compuling device may
communicate these ilems to at least one stage 4 computing device. In some
scenarios, the stage 3 compuling device may communicate these ilems to at
least one other stage computing devics, and then the at least one other stage
computing device may communicale these lems to at least one stage 4
computing device. In some scenarios, the stage 3 computing device may
communicate these ifems 0 al legst one stage compuling device thatis at a
fater stage in the process than stage 4. In some embodiments, a stage 3
computing device may automatically communicale translation packages 138
to a subsequent stage {e.g., stage 4) as soon as the fransiation package
module 136 has generated the translation packages 138. Slage 3 may also
output stage 1 source code 128 and/or stage 2 properties file(s) 120, and a
later stage may use these. For example, a stage 3 computing device may
communicate these items to a stage 5 compuling device. In some scenarios,
the stage 3 computing device may communicate these items to at least one
other stage, and then the at least one cther stage may communicale these
ftems to stage 5. In some scenarios, the stage 3 computing device may

communicate these items (o a stage thal is later in the process than stage 5.

00471  Siage 4 (indicated by reference number 108} may include analyzing
the translation packages to generate revised iranslation packages thal may
include more accurate transiations than the "iirst draft” translations that may be
included in translation packages from earlier stages. Siage 4 may include
analysis and input by at least one human reviewer or fransigtor {e.g., 148).
Stage 4 may be implemented by more than one compuiing device, for example,
up o one computing device per supported language. In this scenario, each
computing device may receive input from a human ftransiator of a different
language. Stage 4 may receive {g.9., from a siage 3 computing device)
transiation packages 146. Translation packages 146 may be the same asora
copy of at least some of translation packages 138. As explained above, sach
franslation package may include one reduced stage 2 properties file (e.g., for
a particular screen state and a particular language), or may include more than

one reduced siage 2 properiies fils. For example, if a human translaior of a
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particular stage 4 computing device can only transiate to one farget language,
the translation packages may only include stage 2 properties files for that
fanguage. As ancther example, if a human translator can translate to all the
supported language, the iranslation packages may include stage 2 properiies
files for all the supporied languages. As explained above, transiation
packages may be aulomatically sent by a previous siage {e.g., stage 3}. Asa
resull, a human reviewer may receive an email notification or some other
nofification (e.g., generated and/or communicated by an earlier stags) that a

transiation package is ready o review or translate.

(00487 Human translator 148 may review translation packages 146. As
explained above, the review and translation process for the human reviewer
may be much easier because the fransiation packages include screen shots (fo
add contextual information} associated with reduced properiies files, as well as
first drafts of fransiations. Because the franslation process has been made
much easier, stage 4 may be implemented, for example, by online freelance
franslators {e.g., Amazon's Mechanical Twrk or the like). Additionally, the
iransiation times may be reduced which means laler siages {(e.g., stage 5) may
begin sooner. Human fransiator 148 may create revised translation packages
150, for example, one per screen state {e.g., for the same screen siates as in

transiation packages 146).

{00481  Each revised translation package 150 may include at least one
revised reduced slage 2 properties files. For example, if the transiation
packages 148 each included mulliple stage 2 properties files for different
languages, then each revised transiation package 150 may include multiple
revised reduced stage 2 properties files. On the other hand, if the translation
packages 146 each included a single stage 2 properties file (e.g., for a single
targel language), then each revised translation package 150 may include a
single revised reduced stage 2 properties files. Each revised reduced stage 2
properiies file 150 may be the same as a corresponding reduced stage 2
properiies file in translation packages 1486, but human fransliator 148 may have
changed some of the property key values, for example, o provide a more

accurate translation. Once the revised translation packages 150 are created,
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they may be communicated or submitted to a later stage (e.g., stage 5} to be
committed to the source code base. For example, a stage 4 computing device
may include an inferface by which human translator may indicate and submit
revised translation packages, and then the revised translation packages may be

automatically communicated fo later stages {e.g., stage 5}.

[00507  Thus, stage 4 may oulpul onhe revised transiation package per
screen siate, and perhaps, up o one per language, and a later slage may use
these. For example, a stage 4 computing device may communicate these
ftems io a stage 5 computing device. in some scenarios, the siage 4
computing device may communicaie these items to at least one other slage,
and then the at least one other stage may communicale these ifems o stage
5. In some scenarios, the siage 4 computing device may communicate these
items to a stage that is later in the process than slage 5. In some scenarios,
where multiple computing devices {e.g., for multiple human translafors of
different languages) are used for stage 4, each stage 4 computing device may
output its associated translation packages, for exampie, one per screen siate,

for the language(s) that the computing device can handle.

(00511  Sisge 5 (indicated by reference number 110} may include updating
the code base based on the revised fransiation packages. A slage computing
device that implements stage 5 may receive {e.g., from a stage 3 compuling
device) stage 1 source code 152 and stage 2 properties files 154, Stage 1
source code 162 may be the same as or a copy of stage 1 source code 128,
and stage 2 properties files 154 may be the same as or a copy of siage 2
properties files 130. The stage 5 compuling device may receive (e.g., from at
least one stage 4 computing device} revised iranslation packages 1586.
Revised iransiation packages 1586 may include the same or a copy of revised
translation packages 150, and perhaps revisad franslation packages from
other stage 4 computing device (2.g., that handle other languages). Astage 5
computing device may include a listener module {not shown) that detects
when revised lranslation packages are submitled (e.g., by an inlerface in
stage 4, by a human fransialor). The routines of stage 5 may begin

automatically when revised translation packages are received. A stage 5
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computing device may include a properties file updater moduie 158 which
may generate al least one stage 5 properiies file 160. This module may
include a series of instructions encoded on a machine-readable storage medium
and execuiable by a processor of a stage compuling device. In addition or as
an alternative, this module may include one or more hardware devices including

electronic circuitry for implementing the functionality described below.

{00521  Properties file updater module 158 may analyze the siage 2
properties files 154 and the revised franslation packages 158, and may
update the values in the slage 2 properties files with any corresponding
values in the revised translation packages 156, As one sxample method of
updating, properties file updater module 158 may read a first stage 2
properties file 154 (e.g., for a first language)}. For each property Key and value
in the file, properties file updater module 158 may search the revissd
transiation package 156 (e.g., only searching in revised reduced slage 2
properties files of the same language) for the same property Key. i the same
property key exists, properties file updater module 158 may replace {(2.g., in
memory) the property key value in the stage 2 properties file with the value
from the revised reduced stage 2 properiies file. Once all the property keys in
the first stage 2 properties files have been searched for {and perhaps values
replaced), properties file updater module 158 may generate 3 siage 5
properties file 160 for that language, for example, by writing the stage 2
properties file with replaced values o a new file. Properties file updater
module 158 may repeatl the above process for the rest of the siage 2
properties files {for other supported language), generaling corresponding

stage 5 properties files 180 for the other supported languages.

[0053] Al this point, stage & may include an updated code base for the
software product. The code base may include stage 1 source code 152 and
stage 5 properties files {e.g., one per supporied language). Af this point, in
this stage or a different stage {e.g., indicated by reference number 162}, the
source code may bs compiled based on the slage 5 properties file. The
source code may be compiled for every supported language. Thus, for

example, mulliple instances of the software product may be generated, one
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for each supporied language. Then, later, when a user is insialling the
software product, an installer may choose which instance of the application to
install or provide based on various faciors, for example, the user's country,

region, locale or the like.

{00547 FIGS. 4A {o 4C depict a flowchart of an example method 400 for
automated conlexiual-based software localization. Methed 400 may include
muitiple  sub-methods, which, for simplicily, may simply be referred o as
methods., For example, methods 430 and 480 may be part of method 400,
Methods 400, 43G, 460 may be described below as being execuled or
performed by a system, which ray refer (o either a single computing device
{e.g., a stage computing device) or muliiple computing devices, where these
one or more computing devices may execute or perform at least one stage
{e.g., stages 102, 104, 106, 108, 110} of a sofiware development process.
Mathods 400, 430, 460 may be implemented in the form of executabls
instructions stored on at least one machine-readable storage medium, such as
storage medium 520, and/or in the form of eleclronic circuitry.  In aliernate
embodiments of the present disclosure, one or more steps of mathods 400, 430,
460 may be executed subsiantially concurrently or in a different order than
shown in FIGS. 4A to 4C. In altemnate embodiments of the present disclosurs,
meathods 400, 430, 460 may include more or less steps than are shown in FIGS.
4A 1o 4C. In some embodiments, one or more of the sieps of methods 400,

430, 460 may, at certain imes, be ongoing and/or may repeat.

[00557 FiG. 4A iz a high-evel flowchart of an example method 400 for
automated contextual-based sofiware localization. Method 400 may start at
step 402 and continue fo step 404, where a system {e.g., as part of stage 102}
may analyze (e.g., via module 114) stage § source code {a.g., 112} to identily
fanguage-specific elements and provide updated source code (8.g., stage 1
source code 116} and a stage 1 properiies file {e.g., 118}). At step 406, the
system {e.g., as part of stage 104} may analyze {e.g., via module 124) the siage
1 properties file {e.q., 122} to provide initial transiations for at least one fargst
language and generate at least one stage 2 properties file {e.g., 126) for the

target language(s). At step 408, the sysiem (2.g., as part of stage 106} may
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execute or perform various routines as specified in more detall in method 430,
At step 410, the system (e.g., as part of stage 108) may analyze {e.g., via
human fransiator 148) transigtion packages (8.g., generated at step 408) io
generate revised Wanslation packages {e.g., 150) that may include more
accurate translations. At step 412, the system (e.g., as part of stage 110) may
execute or perfom various routines as specified in more detall in method 460,

Method 400 may eventually continue to step 450, where method 400 may stop.

{00561 FIG. 4B is a flowchart of an example method 430 for automated
contextuai-based soffware localization. Method 430 may be part of method
400, for example, substiluted for slep 408, Method 430 may be may he
executad or performed as part of stage 106 in FIG. 1B, for example. Method
430 may start at step 432 and continue to step 434, where a system may detect
{e.g., via module 134, 136 and/or 202} a screen slate in stage 1 source code
{(e.g., 128). Al this point, the steps included in box 436 (8.q., steps 438 and 440)
may be exsculed once for each supported language. At siep 438, the system
may analyze (e.g., via module 136, 202 and/or 204} a stage 2 properties file
{e.g.,, 130} for a particular language o delermine portions that relate to the
scregen siate. At step 440, the system may generate {8.g., via module 136
and/or 204} a reduced stage 2 properiies file {e.g., 142} for the particular
language, including only portions of the stage 2 properties file that relate (o the

screen stals.

[0057] Al step 442, the systern may analyze (e.g., via module 136, 202
and/or 204} the stage 1 properiies file (e.g., 132) to determine portions that
relate to the screen siate. Al siep 444, the system may generale (e.g., via
module 136 and/or 204} a reduced stage 1 properties file {(e.g., 144) that
includes only portions of the stage 1 properties file that relale {o screen slate. Al
step 446, the system may caplure {e.g., via module 134, 136, 202 and/or 206) a
screen shot for the screen sfate. Al step 448, the system may package {e.g.,
via module 138 and/or 208} the screen shot, the reduced stage 2 properiies
files and the reduced stage 1 properties file into ons or more translation

packages {e.g., 138), as described in more detall above. Meathod 430 may
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then retumn 1o step 434 and repeat the method for each screen siate defectad

in the source code.

[0058] FIG. 4C is a flowchart of an example method 460 for automaled
coniextual-based software iocalization. Method 460 may be part of method
400, for example, substituled for step 412, Method 460 may be may be
executed or performed as part of stage 110 in FIG. 1B, for example. Method
480 may start at step 462 and conlinue {o the steps in box 4684, The sleps
included in box 454 {e.g., steps in box 466 and step 474} may be executed once
for each supported language. The method may continue o the sleps included
in box 466, which may be executed once for each property key included in the
stage 2 properties file (e.g., 154) for the particular languags. At step 468, a
sysiem may find {e.g., module 158) the first or next properity key in the stage 2
properties file. At step 470, the systern may search the revised reduced stage 2
properties files {(e.g., in at least one revised iransiation package 156) for the
particular language {and for ali screen states) o find the same properly key. At
step 472, the system may replace (2.g., via module 158} the property key value
in the stage 2 properties file with the value from the revised reduced stage 2
properiies file in which the same property Key was found. Al slep 474, the
system may generate a stage § properties file (for the particular language) using
the update property key values determined in the steps of box 466, Method 460

may eventually continue to step 476, where method 460 may stop.

{00597  FIG. 5 is a biock diagram of an example stage computing device 500
for automated contextual-based software localization. Slage computing device
500 may be any computing device capable of communicating {(e.g., over a
network) with at least one other compuling device. More details regarding
stages that may ulilize al least one stage computing device similar to stage
computing device 500 may be described sbove, for example, with respect io
FIGS 1A, 1B and 2. In the embodiment of FIG. 5, stage computing device 500

includes a processor 510 and a machine-readable storage medium 520.

(00601 Processor 510 may be one or more central processing units (CPUs),
microprocessors, and/or other hardware devices suitable for refrieval and

execution of instructions stored in machine-readable storage medium 520. In
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the particular embodiment shown in FIG. 5, processor 510 may fetch, decode,
and execute instructions 522, 524, 526, 528 to perform automated coniexiual-
based software localization. As an alternative or in addition to retrieving and
executing instructions, processor 510 may include one or more electronic
circuits comprising a number of electronic components for performing the
functionality of one or more of instructions in machine-readable storage medium
520 (eq., instructions 522, 524, 526, 528). With respect to the executable
instruction representations {g.g., boxes) described and shown herein, it should
be undersiood that part or all of the exsculable instructions and/or electronic
circuils included within one box may, in allemnate embodiments, be included in a

different box shown in the figures or in a different box not shown.

(00611 Machine-readable storage medium 520 may be any electronic,
magnetic, optical, or other physical storage device that stores executable
instructions.  Thus, machine-readable siorage medium 520 may be, for
example, Random Access Memory (RAM), an Electrically-Erasable
Programmable Read-Only Memory (EEPROM), 3 storage drive, an opfical
disc, and the like. Machine-readable storage medium 520 may be disposed
within stage computing device 500, as shown in FIG. 5. In this situation, the
execuiable instructions may be “insialled” on the device 500. Alternatively,
machine-readable slorage medium 520 may be a poriable {e.g., externai)
storage medium, for example, that allows stage compuiing device 500 fo
remotely execute the instructions or download the instructions from the siorage
medium. in this situstion, the exsculable instructions may be part of an
“‘instaliation package”. As described herein, machine-readable storage medium
520 may be encoded with executable instructions for automated coniextuai-
based software localization. Although the parlicular emboediment of FiG. 5
includes instructions that may be included in a particular sage (e.g., stage 106}
of a software development process, computing device 500 may instead or in
addition include instructions related fo other stags of such a software

development process.

(00621  Screen state detector instructions 522 may detect screen stales in the

source code {e.q., stage 1 source code 128} and may interface with a Ul tester
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module (e.g., Ul tesier module 134). Scresen state detector instructions 522 may
be similar to screen stage detecior module 202 of FIG. 2, for example, and more
detfails may be provided above with respect to screen stage detector module
202 and/or ifranslation package creafor module 136 of FIG. 1B, Properiies file
reducer instructions 524 may generate al least one reduced properties file
based on at least one properties file and information about the screen siate(s).
Properiies file reducer instructions 524 may be similar to properiies file reducer
module 204 of FIG. 2, for example, and more detalls may be provided above
with respect o properiies file reducer module 204 and/or franslation package
creator moduie 136 of FIG. 1B.

[0063] Screen shot capture instructions 526 may caplure, receive, generale
and/or create at least one screen shot based on information about the screen
state. Screen shot capture instructions 526 may be similar to Screen shot
capture module 206 of FIG. 2, for example, and more details may be provided
above with respect to scresn shot capture instructions 206 and/or translation
package creator module 138 of FiG. 1B. Packager instructions 528 may
package, for each screen siate, and perhaps up to one per supporied language,
the associated screen shot and at lgast one associated reduced properties file.
Fackager instructions 528 may be similar to packager module 208 of FIG. 2, for
example, and more delalls may be provided above with respect to packager

module 208 and/or translation package creator module 136 of FIG. 18,

{0084}  FiG. 6 is a flowchart of an example method 600 for aulomated
contexiuai-based sofiware localization. Methods 600 may be described below
as being executed or performed by a system, which may refer to either a single
computing device {e.g., a stage computing device} or multiple computing
devices, where these one or more computing devices may execute or perform
at least one stage {e.q., stages 102, 104, 108, 108, 110) of a software
development process.  Msthod 600 may be implemented in the form of
executable instructions stored on a machine-readable storage medium, such as
storage medium 520, and/or in the form of eleclronic circuitry.  In alternate
ambodiments of the present disclosure, one or more steps of method 600 may

be executed substantially concurrently or in a different order than shown in FiG.
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5. In alternate embodimenis of the present disclosure, method 600 may include
more of less steps than are shown in FiG. 6. In some embodiments, one or
more of the steps of method 800 may, atl certain times, be ongoing and/or may

repeat.

(00657 Methed 600 may start at step 602 and continue 1o step 604, where a
systern may delect {e.g., via instructions 522} al least one screen slate in source
code {e.g., stage 1 source code 128), Tor example, by using a Ul tester module
{e.g., U tester module 134). Al step 606, the system may generate (e.g., via
instructions 524} a reduced properiies file based on at least one properties file
and information about the screen state(s). At step 608, the system may caplure,
receive, generaie and/or create {8.g.. via instructions 526} ail least one screen
shot based on information about the screen stale. At step 610, the system may
package (e.g., via instructions 528}, for each screen state, and perhaps up o
one per supporied language, the associated screen shot and at least one
associated reduced properties file. Method 600 may eventually continue to step

812, where method 600 may stop.
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1. A system for autornated contexiual-based software localization, the
systam comprising:
at least one processor (o
automatically detect mulliple screen states in source code
related to a software product, wherein each of mulliple language-
specific slements in the source code has been replaced with one
unigue property key of multiple property keys;
autornatically generate, for each of the multiple screen states, a
reduced properties file that includes a subset of the mulliple property
keys, wherein the property keys in the subsetl are uniquely related fo
the particular screen siate, and wherein the reduced properties file
further includes, for each included property key, a property key value
related o a first languags;
automatically generate, for each of the multiple screan states, a
screen shot that is uniquely related to the particular screen siate; and
automatically creats, for each of the multiple scresn states, a
franslation package that includes the screen shot and the reduced

properties file associated with the parlicular screen state.

2. The system of claim 1, wherein the at least one processor is further io
automatically send, upon creation, the tfransiation packages respeciively
associated with the mulliple screen siates to a transiation computing device
that revises the property key valuss in the reduced properties files and
creates, for each of the multiple screen staies, a revised reduced properties

file.

3. The system of claim 2, wherein the franslation computing device

receives input from a human translator to review the property key valuss.

4, The system of claim 2, wherein the al least one processor is further o
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receive from the translation compuling device the revised reduced
properties files; and

creale a single properties file, for the first language, based on the
revised reduced properties files, wherein the single properties file and the
source code can be compiled to create an executable version of the software

product.

5. The system of claim 1, wherein the af least one processor is further o

automatically generate, for each of the multiple screen states, a second
reduced properties file thatl includes the subsst of the multiple property keys
that is uniquely relaled o the parlicular screen state, wherein the second
reduced properties file further includes, for sach included property key, a
property key value related to a second language; and

automatically create, for sach of the muitiple screen siates, a second
transiation package that includes the screen shot and the second reduced

properties file associated with the particular screen state.

8. The system of claim 1, wherein the al least one processor is further o

automatically generate, for sach of the mulliple screen siates, a second
reduced properties file that includes the subset of the mulliple property keys
that is uniquely related to the particular screen slale, wherein the second
reduced properties file further includes, for each included property key, a
property key value related to a second language,

wherein the transiation package, for each of the multiple screen siates,
includes the second reduced properiies file associated with the particular

screen siate,

7. The system of claim 1, wherein the al least one processor is further to:
run a user interface tester module that analyzes the user interface
components in the source code,
wherein the user interface lester module is used to walk through the

source code o automatically delect the multiple screen slates and
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automatically generate, for each of the multiple screen stales, the reduced

properties file,

8. A method for aulomated conlextual-based software localization, the
method comprising:
receiving, in association with a software product, source code
and a first-language properties file, wherein language-specific elemenis
in the source code have each been replaced with a unigue property
key of multiple property keys, and wherein the firsi-language properties
file includes the unique property keys and associated first-language
property key values, each first-language property key value being
equal to the a first-language translation of one of the language-specific
elements that the associated unique property key replaced;
aulomatically detecting g first screen siale associated with the
source gode;
automaticaily generating a first reduced first-language properties
file that inciudes a subset of information in the first-language properties
file, wherein the subsel uniquely relates to the first screen slate;
automaticaily generating a first screen shot for the first screen
state; and
aulomatically packaging, into a first iransiation packags, the

screen shot and the first reduced first-language properties file,

9, The method of claim §, further comprising:

receiving, in association with the sofiware product, an original-
language properties file that includes the mulliple unigue property keys and
associated original property Key values, each original property key value
being equal to one of the language-specific elementis that the associated
unique property Key replaced;

automatically generating a first reduced original-language properties
file that inciudes a subset of information in the original-Hanguage properties

file, wherein the subset unigusly relates to the first screen slate,
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wherein the aufomatic packaging of the first translation package
includes aulomatically packaging the first reduced originallanguage

properties file into the first transiation package.

10.  The method of claim 8, further comprising automatically sending the
first transiation package o a translation service that reviews or modifies, via
human iranslator input, the reduced first-language properties files in the first

transiation package 1o creaie a first revised reduced properties file.

1. The method of claim 10, further comprising:

receiving, from the iranslation service, the firet revised reduced
properties file related to the first screen siate;

recelving, from the transialion service, a second revised reduced
properiies file related to a second screen siate; and

create a single revised first-language properiies file based on the first
revised reduced properties file and the second revised reduced properties file,
wherein the single revised first-language properties file and the source code

can be compiled o create an executable version of the software product.

12.  The method of claim 10, further comprising:

receiving, from the transiation service, the first revised reduced
properiies file related to the first screen state; and

compiling the source code using the first revised reduced properties

file.

13. A machine-readable storage medium encoded with instructions
execuiable by at least one processor of at least one stage computing device
for automated contextual-based software localization, the machine-readable
storage medium comprising:

instructions for automatically detecting multiple screen siates related to
source code for a software product;

instructions for automatically generating mulliple reduced properties

files, for a first languags, wherein gach of the mulliple reduced properiies files
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relates o one of the mulliple screen siales and whersin the reduced
properties files provide localization information that may be used 1o compils
the source code for the first language;

instructions for automaticaily creating multiple screen shots, whersin
each of the muitiple screen shots relates to one of the multiple screen states;
and

instryctions for automatically creating mulliple translation packages,
one for each screen state, whersin each tfranslation package includes the
screen shot and the reduced propertiss file associated with particular screen

state,

14, The machine-readable storage medium of claim 12, wherein the source
code includes multiple language-specific elements that need o be localized to
complle the source code for the first language, and wherein each of the
multiple language-specific elemenis is uniquely associated with one of the

muitiple screen stales.

15, The machine-readable storage medium of claim 13, wherein each of
the reduced properties files associated with a particular screen state includes
localized or translated versions of the language-specific elements that are

uniquely associated with the particular screen stale.

16.  The machine-readable storage medium of claim 12, further comprising
instructions for automatically sending, upon creation, the multiple transiation
packages 0 a human transiator o review the mubtiple reduced properties

files.
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